Abstract-Internal impulse and step responses are derived from the thresholds of short probe flashes by means of a drift-correcting perturbation technique. The approach is based on only two postulated systems properties: quasi-linearity and peak detection. A special feature of the technique is its strong reduction of the concealing effect of sensitivity drift within and between sessions. Results were found to be repeatable, even after about one year. For a 1" fovea1 disk at 1200 td stationary level, impulse responses of increments and decrements were found to be mirror-symmetrical. They were equal to the derivatives of the measured step responses. As a consequence the threshold of any fast-changing retinal illumination should be predictable. This will be tested in a subsequent paper. Tbe transfer function of the system responding to a 1" stimulus shows a band-pass filter type of processing for transients, confirming quantitatively earlier findings. In contrast, a fovea1 point source on an extended background of 1200 td. to which impulse and step responses appear also to be linearly related, gives rise to low-pass filter action of the system.
INTRODUCTION
This paper concerns the dynamic processing of visual stimuli near threshold level. In order to be able to predict thresholds of a fairly large class of time dependent stimuli, dynamic properties of the system have to be identified and the related parameters specified. The latter is usually done by deriving some basic response function from measurements. Several examples of this systems analysis kind of approach can be found in literature (De Lange, 1952; Veringa, 1961; Kelly, 1961 Kelly, , 1969 Matin, 1968; Levinson, 1968; Sperling and Sondhi, 1968; Hallett, 1969a,b; Rashbass, 1970; Kelly and Savoie. 1978) .
In an earlier series of papers one of the present authors constructed such a model in two steps of refinement (Roufs, 1971; 1972a, b; 1973; 1974a, b, c) . In these cases the basic response function was obtained by the thresholds of sinusoidal modulation and related to the thresholds of various types of one shot functions and perception latency. The results could be explained by the assumption of hvo systems operating in parallel (Fig. 1) . A low-pass filter, associated with the physiologically defined "sustained" cells (Cleland et al., 1971 ) and a strict band-pass type of filter associated with "transient" cells. In the case of sinusoidal modulation the output of the former was suggested to cause the homogeneous brightness variations at low frequencies ("swell") and the typical percept seen at the high frequencies ragitation"). The bandpass filter was found to process quasi-linearly and an impulse response was derived from the gaincurve by assuming * Presented at the European Conference of Vision 1979, Noordwijkerhout. minimum phase behaviour (but for a pure time delay). This impulse response was used to calculate the response of other transients by convolution from which their thresholds could be calculated.
Impulse responses or any response, however, can theoretically be derived from threshoId measurements in a more direct way on the basis of quasi-linearity and peak detection by applying a special case of subthreshold summation, perturbarion. This involves measurements of changes in threshold of a probe--log frequency Fig. 1 . Schematic representation of the amplitude sensitivity curves of harmonically modulated light of a 1':fovea1 field as a composite of the curves of two constituent 'prscesses and the perceptual phenomena associated with the two output variables. Homogeneous brightness changes ("swell", Roufs. 1972a ("swell", Roufs. . 1974a ) are linked with a low-pass filter or sustained type of processing. The typical inhomogeneous percept accompanying flicker at middle and high frequencies ("agitation") is connected with a linear bandpass filter or transient type of processing.
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